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LIST OF ACRONYMS

ALARA as low as reasonably achievable
CLP contract laboratory program
CRDL contract required detection Timit
CRQL contract required quantitation 1imit
DOE U.S. Department of Energy
dps disintegrations-per-second
EPA U.S. Environmental Protection Agency
FTL Field Team Leader
ICP/MS inductively coupled plasma/mass spectrometer
IG intrinsic-germanium
CF MDA minimum detectable activity
== MDC minimum detectable concentration
- PNL Pacific Northwest Laboratory
ok " PWC purgewater criteria
= QA quality assurance
N Qc quality control
T QAPjP quality assurance project plan
£5, RCRA Resource Conservation and Recovery Act
RL DOE, Richland Operations Office
rpm revolutions per minute
TCLP toxicity characteristic leaching procedure
TPG test performance goals
Tri-Party '
Agreement Hanford Federal Facility Agreement and Consent Order
TRU transuranic
WHC Westinghouse Hanford Company
XRF X-ray fluorescence
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Into Metric Units
If Yo Y.now * “ultiply To Get

By
Temperature
Fahrenheit subtract Celsius
32, then
multiply
by 5/9

Vi

Out of Metric Units
If Yor =~  Multiply To =~

By
Temperature
Celsius multiply Fahrenheit
by 9/5,
then add
32
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1.1.9 Contaminated Soil Disposal

Contaminated soils smalle than 0.25 mm will be placed in a -opriate
containers and handled in accordance with the Waste Control Plan. Clean
soils, both processed and unprocessed, will be returned to the original
excavation site after the field tests are completed. Spent process water will
be treated as needed and then evaporated or discharged.

1.2 OBJECTIVES AND MEASUREMENTS

Objectives and measurements for the Soil Washing Treatability Tests are
listed in Sections 1.2.1 through 1.2.6.

1.2.1 Chemical and Radioactivity Levels

Soil processed during field tests will be analyzed for chemical and
radioactivity levels and compared for consistency with results from the PNL
bench-scale testing.

1.2.2 Soil Returned to the Site

Field measurements of the mass and percentage of each size fraction of
feed and processed soils will be used to verify that the percent reduction (by
weight) achieved by field-scale processing is consistent w h previous
bench-scale test results.

1.2.3 Water Treatment

Water treatment requirements and recycling needs will be assessed in the
laboratory using available sedit 1t from the PNL bench-scale testing
(DOE-RL 1993a). Assessment will be made of contaminant buildup and treatment
efficiency in removing contaminants from the recirculating liquids that will
become the process effluent. These evaluations will include EPA Level I
analyses of the feed water, the recirculating liquids before treatment, and
system effluent after treatment.

1.2.4 Scale-Up

The performance data of the soil washing equipment used in the field
tests will be analyzed to deterr 1e the requirements for scale-up to a full-
scale (e.g., 100 ton/hr) system. By a combination of field and bench-scale
tests, the following will be determined:

. Operating utility reauirements such as the consumption of
chemicals, power, ar water

. Settings of equipment controls

° Energy input requirements

Soil/water feed ratios, chemical ratios, pressures, and flow
rates.
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1.2 Emissions and Safety

"~issions and/or environmental impacts will be assessed and as low as
reasonanly achievable (ALARA) practices will be followed. Air monitoring
results, and exposure levels detected by Health Physics personnel, if any,

will be report |I.
1 -~ 6 Real-Time Radiation Monitoring

Sodium iodide detectors will be installed on the feed conveyor and three
additional conveyors to provide real-time, quantitative radiation monitoring
of processed soils "~ ipendix A). Data will be used as needed to1 e field
changes required to 1mprove system performance, and to assess the viability of

using r¢  time monitors for process co rol.

1-8
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2.1 SOIL WASHING EQUIPMENT

The baseline features for the soil washing equipment to be used during
testing are described in the following sections. The oper .ing parameters
described here may be altered during operation by the process described in
Sect oy 2.3.1. Any changes will be detailed in the final te: report.

The equipment will be installed and maintained in accordance with
individual installation, operating, and maintenance procedures detailed in
separate documentation. For example, an operating and mai .enance manual (EPA
1987) will provide the required procedures for setup, startup, operation,
shutdown, demobilization, and maintenance of t! trommel. This manual came
with the trommel trailer when it was transferred to the U.S. Department of
Energy (DOE), Richland Operations Office (RL) frr the EPA Risk Reduction
Engineering Laboratory. Similar information for procured equipment will be

supplied by the Sellers.

2.1.1 Grizzly

In the wet sieving circuit, raw feed soil will be fed to a 150 mm
grizzly. The oversize material (larger than 150 mm) will exit the system,
while undersize material (smaller than 150 mm) will travel up a conveyor belt
and fall onto the primary screen.

2.1.2 Primary Screen

The primary screen will separate the soil into two s - 150 to 25 mm
and smaller than 25 mm. The 150 to 25 mm oversize soil will pass under
recirculated water sprays to remove any associated fines and then exit the
system by conveyor belt to a cone pile. The water and fines slurry resulting
from the spray step will be collected and gravity fed to the spiral classifier
for further processing. The unc *size material naller than 25 mm) will fall
to the conveyor belt in the bottom of the hopper under the screen for
transport ) the trommel. The primary screen features are listed below:

e Screen dimensions: 2.5 x 8 ft

Screen opening size: 25 mm

o Slope: 5 degrees

o Soil flow rate and underflow percent solids: See Figure 1-1 and
Table 1-1

. Nozzle pressdre and flow rate: 40 1b/in® and 10 gal/min.

2.1.3 Trommel

In the trommel, the soil will pass under high pressure recirculated
water sprays to separate attached fines from the larger particles and to break
up clumps. This spraying will be directed at the soil : it moves through a
rotating 2 mm screen. The majority of the undersize soi1l (smaller than 2 mm)
will exit the trommel as a slurry. The washing . :tion of the trommel follows

2-2
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. Volume: 50 gal
° Pool area: 5.1 to 8.1 ft2.
2.1.5 Attrition Scrubbers

In the first stage scrubber of the attrition scrubbing circuit, a pair
of impellers rotating in each of two tanks will produce surface erosion on the
oversize particles (between 2 and 0.25 mm) from the wet sieving spiral
classifier. The solids concentration in these tanks will | controlled by
addition of water or solution. Water will be used in field test #1 and, in
field test #2, an electrolyte solution (0.5 M aqueous ammonium citrate
containing sufficient citric acid to adjust the pH to 3) will be used. The
first stage scrubber discharge will be diluted, and the slurry will be pumped
to the scrubber spiral classifier for fines removal before entering the second
stage scrubber. On the basis of the PNL bench-scale tests (DOE-RL 1993), 10%
of the first stage feed and 3% of the second stage feed will become fines of
less than 0.25 mm. The discharge from the second stage scrubber will be
diluted and pumped as a slurry to the dewatering screen. The attrition
scrubber features are listed below:

. Volume, each of 4 ce]]s:' 10 ft3
. Power input to each of 4 cells: 15 hp
. Rotation speed of each 2-bladed, 18-in diameter impeller: 288 rpm

. Soil flow rate, ammonium citrate, and citric acid addition rates:
See Figure 1-1 and Table 1-2

] Retention time each ce]]: 16 minutes.
2.1.6 Dewati ng Screen

The dewatering screen will receive the discharge from the second stage
scrubber through the dewatering screen pump. Oversize particles (between 2
and 0.25 mm) will be rinsed by solution and water sprays, dewatered, and
discharged onto a conveyor belt for transport to a cone pile. The volume of
rinse recycle solution (stream 31) and recycle water (stream 32) is indicated
for each spray as equal to the 1liquid content in stream 33, the oversize.
This is anticipated to remove 94% of the incoming solution. For field test #2
rinse water flow may be adjusted to control the electrolyte solution removal
rate from the system. Undersize particles (smaller than 0.25 mm) will 1ss
through the screen and be pumped as a slurry to the first stage attrition
scrubber. The dewatering screen features are listed below:

Screen dimensions: 2 x 10 ft
. Screen opening size: 0.30 mm

. Slope: 5 degrees

2-4
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- Filtrate pressure and flow rate: 30 psi
. Solution

- Filtration area: 56 ft?

- Rotation spee 0.25 - 1.5 rpm

- Soil flow rate, and filter cake solids concentration: See
Figure . . and Table 1-2

- Vacuum pressure and flow rate: 20 inHg at 488 cfm

- Filtrate pressure and flow rate: 20 psi

2.2 FIELD PRE-TEST

The goal of the field pre-test is to ensure that the soil washing system
and equipment are functioning properly so that the requirements and objectives
for treatability Field Tests 1 and 2 can be met. Any necessary equipment
modification or process reconfiguration will be made during this test. Data
for scale-up equipment will be gathered, where practical. Operation during
the field pre-test will also allow the operators to become familiar with the
equipment. There is no set tonnage of soil required to perform the field pre-
test. The actual tonnage processed will depend on the time required to get
the system functioning properly and for operators to become familiar with its
operation.

2.2.1 Test Site Location

The field pre-test will be conducted in an area located adjacent to the
116-D-1B Trench just outside the east fence at the northeast corner of the
100-D Area in Operable Unit 100-DR-L (DOE-RL 1993). The projected equipment
arrangement is shown in Figure 1-

2.2.2 Process Description

Soils for all three tests (pre-test, Field Test 1, and Field Test 2)
will be excavated and stockpiled prior to actual processing. The estimated
excavation dimensions are approximately 10 ft wide, 25 ft deep, and ) ft
long. The material will be dug from two backhoe positions with the backhoe
excavating about half of the material from each position.

Soils will be separated into two piles: uncontaminated and
contaminated. The uncontaminated soils overlaying the contaminated soils will
be removed from the first backhoe setup. Once these soils are removed and
stockpiled, the contaminated soils will be removed and stockpiled. The
backhoe will then reposition and repeat the process. The o' ‘all excavation
and excavation sequence are illustrated in Figure 2-1 and 2- respectively.
Upon completion of the material removal process, the excavation will be
enclosed with safety netting r security purposes. It will also be covered
with tarp for dust control purposes.
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citrate and citric acid feed pump adjustments will be made to maintain needed
solution concentrations.

2.2.3 Sampling Strategy

The purpose of the field pre-test is to get the equipment functioning
properly and to obtain operational experience. Therefore, no samples will be
designated for laboratory chemical/radiochemical analyses. Random samples
will be taken as deemed necessary by the operating personnel in the field.
These samples will allow field measurements or observations of physical
properties such as flow rates, percent solids, percent moi¢ ire, degree of
separation, and consumption of power and chemicals. Results of these
measurements will be recorded in the field logbook.

Ther will be an initial checkout of the soil radiation monitors on the
feed conveyor and the three clean soil conveyors. Operator training will be
performed as required for safe and efficient operation. Field supervisors
will ensure that the system works properly and that all operators are
qualified.

2 4 Fugitive Dust Control

Control of fugitive dust from the action of dumping feed material onto
the grizzly will be addressed during the field pre-test. The effect of dust
control water on the amount of fines that adhere to the > 150 mm material will
be evaluated. As the amount of water used for dust control increases and the
amount of fugitive dust decreases, it is expected that the amount of fines in
the > 150 mm clean pile will also increase. With less water used, the
potential for fugitive dust is higher, but the amount of fines in the > 150 mm
pile may decrease (DOE-RL 1993b). The flow rate and total quantity of
fugitive dust control water applied will be varied to examine its effect. The
technique used to dump the feed material into the hopper will be observed and
adjusted to determine what is an appropriate compromise between adeqt di
control and minimum fines in the > 150 mm material.

2.2.5 Proct ; Water

Process operators will use a tank truck to transport fresh water to the
water recycle tank and to the solution recycle tank. From these tanks, the
water (and solution in Field Test 2) will be pumped into their respective
process circuits and eventually reach the water clarifiers, solution
clarifiers, and filters. Clarified water and filtrate will be recycled to the
water tank (TK-101), and clarified so]ut1on and filtrate wi~ be recycled to
the solution tank (TK-102).

The anticipated process water consumption for this test is unknown.
Water use will be dependent on the processing time required to achieve the
goals of the eld pre-test and the success achieved in reducing the amount of
water used in the system by evaporation, solids moisture, and dust sprays.
Any water remaining in these tanks (TK-101 and TK-102) at the end of the
pre-test will be available for use in Field Test 1.
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2.4.4 Containment Measures

The containment measures for Field Test 2 will be the same as those
described in Section 2.3.4 for Field Test 1.
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offsite laboratory for confirmatory analyses using Level III and
Level V analytical methads.

The samples of feed material collected at the specified intervals
will then be composited and submitted to the laboratory. A
portion of the composite will be weighed, dried, and weighed again
to allow calculation of average percent moisture. The composite
will then be wet sieved. The individual fractions will be weighed
and subjected to both chemical (XRF) and radiochemical (gamma-
spec) analysis.

Two samples will be taken of streams 14 and 38 just before they
enter the water and solution tanks, and streams 20 and 44 just
after they leave the tanks. For the first sampling event during
each field test, this sample will be delayed until the feed
material is observed to reach this point in the process. The
subsequent samples will be taken at the defined one-hour
intervals. These samples will be no less than 3.5 L. The water
and solution will be analyzed for both chemical and radiochemical
constituents in accordance with Table 2-1. One or more of these
samples will be sent to an offsite laboratory for confirmatory
analyses using Level III and Level V analytical methods.

Two samples will be taken of slurry streams 9, 10, 25, 26, and 30.
These samples will be no Tess than 3.5 L. These samples will be
filtered and the solids will receive both chemical (ICP/MS) and
radiochemical (gamma-spec) analyses in accordance with Table 2-1.
One or more of these samples will be sent to an offsite laboratory
for confirmatory analyses using Level III and Level V analytical
methods.

The samples collected at the specified intervals for each
individual stream (9, 10, 25, 26, and 30), liquid and solids,
shall be composited and submitted to the laboratory. A portion of

«ch composii will be weighed, and tI solids will | filt ‘ed
out and weighed. This will allow moisture content (or percent
solids) to be determined. The solids will be wet sieved, and each
fraction will be weighed. The individual fractions will then be
weighed and receive both chemical (XRF) and radiochemical (gamma-
spec) analyses.

During Field Test 2, samples of materials discharging from the
dewatering screen and the solution rotary vacuum filter

(streams 33 and 41) will be taken. These samples will be no less
than 2 L. The samples will be sent to the laboratory for TCLP
analysis.

3.3 POST-PROCESSING SAMPL_.

Additional samples will be taken at loc :ii ; indicated on Figure - at
the completion of processing for each field test. The cone piles and the
fines from the two rotary vacuum filters will be randomly sampled to ensure

322
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Using the same procedure as described in Section 3.3.1, this material
will be spread out and surveyed for total activity. Any areas not meeting the
TPGs may be examined for the source using the portable drum counter.

After the total activity survey is complete, the pile will be randomly
sampled. A total of 12 sample locations will be selected. At each location,
a sample of at Teast 300 mL will be taken for chemical (XRF) and radiochemical
(gamma-spec) analysis. A composite sample shall be collected from the 12
random locations to be analyzed for percent moisture. This composite will
also be wet sieved, and the individual fractions will be weighed. The
individual fractions will then be weighed and receive both chemical (XRF) and

radiochemical (gamma-spec) analysis.
3.3.4 2 to 0.25 mm Clean Material

This cone pile will contain the oversize soil material discharged from
the dewatering screen, stream 33. It is expected to comprise about 41% of the
total, which is 41 dry tons for each test (4.1 dry tons/hr). Appropriate
measurements will be made to adequately determine the volume of mater il in
the pile. The material will have been weighed by the belt conveyor scale

during processing.

Using the same procedure as described in Section 3.3.1, this material
will be spread out and surveyed for total activity. Any areas not meeting the
TPGs may be examined for the source using the portable drum counter.

After the total activity survey is complete, the pile will be randomly
sampled. A total of 12 sample locations will be selected. At each location,
a sample of at least 300 mL will be taken for chemical (XRF) and radiochemical
(gamma-spec) analysis. A composite sample shall be collected from the 12
random locations to be analyzed for percent moisture. This composite will
also be wet sieved, and the individual fractions will be weighed. The
individual fractions will then be weighed and receive both chemical (XRF) and
radiochemical (gamma-spec) analysis.

3.3.5 < 0.25 mm Contaminated Material

This material will be the fines discharged from the rotary vacuum
filters, streams 17 and 41. It is expected to comprise about 12% of the
total, which is 12 dry tons for each test (1.2 dry tons/hr). Appropriate
measurements will be made to adequately determine the volume of material. The
two streams will have been weighed by the belt conveyor scales during

processing.

Using the same procedure as described in Section 3.3.1, this material
will be spread out and surveyed for total activity. Any areas not meeting the
TPGs may be examined for the source using the portable drum counter.

After the total activity survey is complete, the [ le will be randomly
sampled. A total of 12 sample locations will be selected. At each location,
a sample of at least 300 mL will be taken for chemical (XRF) and radiochemical
(gamma-spec) analysis. These mples will then be composited and the
composite will be analyzed for percent moisture. This composite will also be
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5.0 DATA EVALUATION

les receiving EPA Level III chemical analysis and EPA Level V
analysis will be validated using WHC Level B RCRA data
cedures (¥ . 1990).
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Software will be written and assembled for data acquisition and
reduction in order t pr vside real-tinr quantitative results.

The systems will be calibrated in the laboratory in static and/or
dynamic mndes to assuri jable quantitative data in the field. Appropriate
g ititat lioisot ources, traceable to NIST will be used for this

ettort. vLalipration cl . shall .so be ‘formed in the field.

PNL will assembl tectors and electronics in the field in proper
configurations, and pre....e support and direction to WHC to mount systems on
the conveyors, and arrange for the necessary infrastructure for field

operations.
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